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be established by the bell-in-a-vacuum experiment. The eye sees
the bell ringing away vigorously under the glass jar while the air
is being withdrawn, but the sound soon becomes nearly inaudible.
If it were not for traces of air remaining, and for some conduction
of sound through the electric wires and the sound-deadening sup-
port of the bell, no sound would emerge. The moon, lacking an
atmosphere, is necessarily a completely quiet place.
By what means does the air link our ears to the vibrating body?
The air is alternately compressed and rarefied. How can the
prong of a tuning fork squeeze air which is not confined? The
speed of the vibrations gives the answer. Suspend a sheet of paper
by one corner, and push slowly against it with a pencil point. The
whole sheet moves away. Now strike the paper sharply. The
pencil point punctures the paper. The inertia of the paper sup-
plies the backstop, bringing a strong reaction into play if we at-
tempt a rapid acceleration. Just so with the air. The vibrating
prong pushes so quickly that before the air can flow away in all
directions, it is squeezed as a result of its own inertia. This air
squeezes the next, and so on, until at length the air outside the
ear-drum is compressed. Meanwhile, the prong has receded, tend-
ing to open up a hole in space; but air rushes in to fill the space,
reducing the pressure beyond it, and soon the molecules of air next
the ear-drum are moving outwards. So it goes. Air molecules are
made to vibrate in step with the vibrating source of sound, and
they cause the ear-drum to vibrate. By photographing the air with
the aid of instantaneous flashes produced by electric sparks, we can
record the positions of the successive regions of compression and
thus study the progress of the compressional wave. The distance
from one point of maximum compression to the next is the wave
length of the sound. In air at zero degrees centigrade, the sound
waves produced by the standard A referred to above (440 vibra-
tions per second) are 2.5 feet long.